A brief account of the geography and floristic regions of Panamá is complemented with an historical account of the liverwort studies of this country. This is followed by an annotated checklist of 289 taxa, including 93 new for Panamá. Among these are four hornwort taxa that represent the first anthocerotes reported. Each checklist entry comprises proper taxon citation, collection data and/or bibliographic references.
INTRODUCTION
Our knowledge of the liverwort and hornwort flora of Central America remains very incomplete with the exception of Costa Rica (and Mexico which is often considered along with these countries since it constitutes a part of Latin America). In their conspectus of bryological taxonomic literature, which includes all pertinent literature through 1987 , Greene and Harrington (1989 provide the following -GUATEMALA: "No basic list references found for hepatics or anthocerotes."; BELIZE: "Apparently the only paper on the hepatics is a list of 30 taxa by M. Fulford (1938) "; EL SAL-VADOR: is referenced only by a list including 65 species of hepatics (Winkler 1967 ); HONDU-RAS: "the longest list of hepatics so far published . . . 54 taxa listed by Herzog (1951) "; NICARA-GUA: "No references found for hepatics or anthocerotes."; PANAMA: the only reference included for hepatics is an abstract by Salazar Allen et al. (1988) reporting the occurrence of 20 species from Barro Colorado Island. Obviously, scattered literature reports of taxa exist for all these countries and there have been contributions dealing with these plants since the closing date of this conspectus. For example, in 1996 Whittemore and Allen published a liverwort/hornwort list of 65 species in 49 genera for Belize. But the fact remains, we have presently a paucity of information regarding the hepatic and anthocerote floristic richness that occurs in Central America. The general underdevelopment of our bryological knowledge for not only Central America, but for all Latin America, has been nicely documented by Matteri (1985) .
As we are all aware, survey studies are especially crucial now that the tropical floras are being decimated, primarily by expanding agriculture, throughout much of Latin America. In Panamá, for instance, in 1950 only 15% of the territory was being utilized in one way or another for human activities. This area increased to 27% by 1970 and by 1980 the area exceeded 40% of the territory (Jaén 1985) . It is in the forest habitats, of course, where the greatest diversity and biomass of bryophytes occur. Gradstein (1992a) discussed the impact of deforestation and showed pictorially, the changing status of lowland and tropical montane rain forests in all Central America. A discussion on the conservation efforts in the Panamanian premontane and montane rain forests of the Fortuna area is included in his paper on this vanishing habitat (Gradstein 1992b) . Presently protected forested areas in Panamá are shown in Figure 1 . However, on this map of the National System of Protected Forested Areas some of the areas shown are presently in the process of being delimited while others not shown are being considered for conservation.
The purpose of this account is twofold. First, to provide a complete list of the Panamanian hepatics and anthocerotes that have been collected and reported in the literature and, second, to authenticate, whenever possible, and to add to this list, new taxon reports for the country. The following account has been greatly enhanced by the efforts of the participants of the "Seminario Taller las Briofitas, Indicadoras de Biodiversidad" in March, 1996 at the Universidad de Panamá and the Smithsonian Tropical Research Institute (STRI). Further, it is hoped that this composition will be a stimulus for forthcoming reports on the bryophyte flora of both Panamá and Latin America. With the recent upsurge to catalogue our biodiversity, especially in the American tropics, this important plant component is finally receiving attention.
GEOGRAPHY
A long, narrow, east-west oriented country, Panamá is bordered on the east by Colombia, on the west by Costa Rica, on the north by the Caribbean Sea and on the south by the Pacific Ocean. It is located between 7° 12' 08" and 9° 38' 46" north latitude and 77° 09' 24" and 83° 03' 07" west longitude, has an area of 75,517 Km 2 , and is divided into nine political provinces and the San Blas region (Comarca Kuna Yala) (Fig. 1) . On the northern side of the country there are mountain chains of various heights. On the eastern end the mountain range extends from Colombia to the area of the Canal. On the western side the mountain chain is a continuation of the Cordillera of Talamanca. The Cordillera Central, on the western side of the Isthmus is of higher elevation than the mountain ranges (Serranías) of San Blas and Darién except for Cerro Tacarcuna (1,875 m) on the northeastern side. Volcán Barú to the west, close to the Costa Rican border, has an elevation of 3,475 m and is the highest point in the country. On either side of the mountain chain are coastal plains with those of the southern or Pacific side being much more expansive than the coastal plains of the Caribbean side. This difference likewise extends out onto the continental shelf (Terry, 1956) . Several isolated mountain systems are also present on the Pacific side, located in the Península de Las Palmas and the Península de Azuero on the west and the mountain ranges of Majé, Sapo and Pirre in southeastern Panamá. According to Rubio (1961) about 87% of Panamá consists of land below 700 m altitude, with about 10% between 700 m and 1500 m, and 3% of the total land area above 1500 m. The mountainous land above 2500 m is typically of steep slopes and cliffs. The annual temperatures here range between 12° and 14° C and rainfall is between 3000 and 4000 mm, without a definite dry season; the soils are dark. Between 1500 and 2500 m the topography is similar to that above 2500 m, but temperatures are between 14° and 16° C and rainfall ranges from 2500 to 4500 mm yearly with the Atlantic face receiving more than the Pacific. There is no set dry season here and the soils are reddish brown clays. In the regions between 700 and 1500 m, the topography is more complicated with variable slopes and a few high plateaus. Temperatures are more moderate, being between 18° and 24°C with rainfall between 2200 and 4000 mm. Such areas on the Pacific side are drier with a definite dry season occurring during the months of January to April; the soils are dark-red clays. Areas below 700 m can be divided into two regions: a tropical wet region and a tropical dry region. The tropical wet region, which includes the coastal plains on the Caribbean side and most of the eastern half of Panamá, is the most extensive in area with temperatures fluctuating between 20° and 27° C and rainfall from 2000 to above 4000 mm. The soils, formed by igneous materials and sediments, are deep-red clays of low fertility (latosoles or in the process of laterization). The tropical dry region is located on the Pacific coast concentric to the Bay of Parita and extends west toward the border with Costa Rica. The temperatures here are more uniform, ranging between 25° and 27° C and the rainfall is much lower, being between 1000 and 2000 mm with a definite dry season from January to April. The soils are mostly clays of medium to low fertility (Chumico series).
HISTORY OF LIVERWORT / HORNWORT STUDIES IN PANAMA
According to Dwyer (1985) , the number of botanists or naturalists having collected plants in Panamá, which were deposited in herbaria, approximates 750. From these collectors the total number of specimens reaches about half a million (not including duplicates) of which roughly half are housed at the Missouri Botanical Garden. Obviously, the most intensive collecting has been in the past few decades. While the earliest plant collector is credited to be G. F. de Oviedo in 1520 (Barnhart 1928) , as far as we are aware, the first specimens of bryophytes were gathered between 1845 and 1851 by Berthold Seemann, naturalist to the expedition of the H. M. S. Herald. These were worked up by Mitten (1854) and constitute the first published report for bryophytes from Panamá. Accounts in the literature since then that have included hepatics number only 84 publications with 34 of these appearing in the past fifteen years. These can be divided into four basic categories. First, over the years, Panamanian specimens have been incorporated into monographic and revisionary studies of various hepatic genera. At the same time, collections from Panamá have likewise been included in various broad based floristic studies, such as Fulford's "Manual of leafy Hepaticae of Latin America" series (1963) (1964) (1965) (1966) (1967) (1968) (1969) (1970) (1971) (1972) (1973) (1974) (1975) (1976) . A third category consists simply of reports, which list taxa from Panamá exclusively. These range in scope from single taxon reports, exemplified by Clark (1955a) , to multiple taxon reports such as the Mitten 1854 publication mentioned above. Finally, one finds mention of Panamanian taxa in ancillary literature, sometimes in rather unlikely places such as the only published report of Ricciocarpos natans (L.) Corda for Panamá in the journal Environmental Entomology (Balciunas & Center 1981) .
As mentioned above, there are nine provinces and the San Blas region (Comarca Kuna Yala) in the Republic of Panamá (Fig. 1 on bryophyte diversity along an altitudinal gradient in Darién National Park there would have been very few taxa recorded from this easternmost province. In fact, in that study 40 of the 89 taxa encountered represented species new to Panamá. Obviously, collecting in other of the neglected provinces will greatly increase our knowledge of the diversity of these plants in a country with high habitat diversity.
METHODOLOGY
Compilation of previous studies can serve as a foundation for future collectors to use in specimen identifications and as a record of floristic changes from past to present and from present to future times. This study was initially based on collections from Panamá reported in the literature, with nearly 200 publications on bryophyte literature having been searched. Of these, well over half were generic revisions or monographs, followed by reports which numbered over 40, while over 20 floras were canvassed. For each taxon encountered from Panamá, the reference source and other available information such as locality, associations and substrate are also recorded and incorporated into the annotated list of taxa. Unfortunately, in many of the articles, these latter data were not provided but only the inclusion "PANAMA" as part of a distribution listing. The taxon list is comprised of information gleaned from published accounts as well as new taxon and specimen records. It is these new reports that, in essence, provide verification for a taxon. While it is realized that most of the taxa in the list are common Central American species, several others warrant such verification. For example, the published report of Plagiochila asplenioides (L.) Dumort. by Haynes (1933) is not that species and hence does not appear in this list (fide Thiers annotation, in sched.). Other literature reports such as that of the holarctic taxa Metzgeria furcata (L.) Corda by Mitten (1854) and Riccardia latifrons (Lindenb.) Lindenb. by Crum & Arzeni (1953) are in doubt. Moreover, the various Plagiochila species records published by Dugas (1929) are also in need of verification or rejection. Likewise, the report of Preissia quadrata by Svihla (1942) is surely an erroneous determination in light of the discussions by Grolle (1980) and Schuster (1992c 
GENERAL DISCUSSION
This following checklist includes only 289 taxa; 196 from literature reports and 93 reported here as new to Panamá. Obviously, this does not approximate the extent of the hepatic/anthocerote flora for this political region. As pointed out above, however, collecting in Panamá has been quite localized. In comparison, Morales (1991) recently published 426 taxa from Costa Rica bordering to the west of Panamá. This, of course, represents a tremendous increase for that country over the 150 species published in compilations similar to ours about 15 years ago by Cole (1983 Cole ( , 1984 for Costa Rica. Given the habitat diversity, realistic estimates for the Panamanian hepatic/ anthocerote flora should approximate, if not surpass, the number of taxa present in Costa Rica. In contrast, one would never expect the diversity that is seen to the east in Colombia because of sheer area discrepancies and the greater habitat diversity within that country where Gradstein reported 819 taxa in 1979. Regardless, the following list finally brings together scattered records into a single working checklist, updates, corrects, questions and verifies many of the reports to the flora, includes new taxon reports, and is indicative of our knowledge of these plants in Panamá; it represents a new beginning. Clark & Svihla 1948; s.l., Schuster 1992a; CHIRIQUI: Boquete, Svihla 40-402, 40-411, 40-416, 40-424, 40-438, 40-444, Clark & Frye 1945 
